The Scandinavian C0,-sampling in 1955 is described. The mean results for the calendar year are given. Earlier C0,-measurements are discussed and a figure showing most of these values is given. The theory of Callendar is discussed and the Scandinavian values are compared with Callendar's. The seasonal variations at the Scandinavian stations are compared and the results discussed. The possibility of drawing synoptic maps is discussed and one example is shown. The desirability of systematic COX-measurements on a global scale is emphasized.
Introduction
During a conference on atmospheric chemistry at the Institute of Meteorology, University of Stockholm (ERIKSSON 1954) , professor Buch pointed out the importance of the C0,-problem in the atmosphere and proposed the organization of a network of sampling stations in Scandinavia for regular analyses. This proposal was accepted, and the authors of the present article were charged with the responsibility of organizing the work. The station network has been in operation since November 1954. The location of the stations, the sampling technique and the method of analysis have been described earlier (FONSELIUS, KOROLEFF 1955); current data are published in Tellus. From the data available up to now, it is possible to calculate yearly averages for individual stations and to discuss certain aspects The average for all stations together is 329 ppm (504 analyses). In order to avoid systematic errors between the analyses made in Stockholm and Helsingfors, double samples have been taken on several occasions during the year both in Stockholm and Helsingfors and analysed in both places. Table I1 shows that satisfactory agreement was obtained.
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. . A great lot of earlier COB-measurements have been published and many surveys written (references 1-10, 14-16, 18-28, 30) but it is diflicult to find much regularity in these measurements. If we put these earlier values, or in the case of series of measurements, the mean values for each year, in a diagram, we find that they s read over a large range, the highest values Icing greater than 600 pprn and the lowest about 250 pprn (Fig. I) measurements have been published. It is therefore interesting to compare our values with Buch's. Buch used the same technique in sampling and analysis as we use, a modified form of Krogh's and Brandt Rehberg's technique, which makes the analytical data strictly comparable. In the diagram, the values used by Callendar and our mean values are encircled and we can see that our values fit in quite well. In spite of Callendar's careful selection of values it remains a fact that the samples were taken with different techniques and that the analyses were made in different ways. Some samples were taken in few minutes in gas burettes, others during many hours or days by slow absorption. No attention was paid to the geographical distribution of the sampling places and to the seasons. If we are to detect trends, we need samples taken by the same technique, at the same hour of the day and at same place for several years, and the analyses have to be carried out with identical techniques. The best thing would be to get samples from a network covering a representative portion of the earth's surface. This ambitious program we have not yet been able to accomplish. However, the difference between Buch's and our values suggest an increase of the CO, content in Scandinavia, but it is impossible to say at present whether this increase is just a fluctuation in the regional CO,-climate or if it represents a steady increase since 1935. As we know, the CO, in the sea tends to approach equilibrium with the CO, of the atmosphere (BUCH 1939 b). Due to the large amount present in the sea, practically all CO, produced by industrial combustion would therefore sooner or later be taken u by the sea.
and it is therefore possible that balance will be reached first after many years. Some CO, may also be taken up by the plants, thereby increasing the mass of assimilating matter (HUTCHINSON 1954) . Lundegirdh (1953) 195s. The result for all stations in Scandinavia together is also given. 
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C02 MEAN VALUES FOR THE SEASONS 1955
----- strate this we have lumped together the Danish, the Finnish, the Norwegian and the Swedish values in four separate curves (Fig. 3) . The mean values for 1955 for each of the four countries are also shown in Fig. 3 . The curve for the monthly mean values for Scandinavia is also given in the same figure. During 1955
Finland had a much higher CO, mean value than the other countries. This may be a consequence of the prevailing air circulation, which brought more continental air to Finland than to the Scandinavian peninsula. Unfortunately the Finnish spring values are to some degree uncertain, depending on a post strike in Finland in March during which seven samples were lost.
The difference between Finland and the other countries is brought out quite clearly if we use mean values for the seasons, taking the values for three months in every mean value. We have divided the year in seasons taking January, February and March as wintermonths in order to get all months from the same calendar year. Then we get April, May and June as springmonths, July, Au ust and September as summermonths and the k ast three months as autumn.
If we now take a look upon the seasonal curves (Fig. 4) we find that all stations except the Finnish ones, show very similar behaviour. The only one which differs much in winter is Ultuna whch shows a very high value. This, however, is due to the fact that the samples were taken on an unsuitable place during the winter. The reason why the Finnish stations show a different curve, may also be due to the more continental climate of Finland. The many lakes in Finland cannot deliver CO, by warming up during the summer sufficient to account for the difference. It has been suggested that forest fires in Russia might influence the CO, content of the air in Finland, but the air circulation over Finland during the sumnier of 1955 shows very few cases with air flow from the forest belt region of Russia and smoke from such large forest fires were not observed in Finland that summer. Earlier they were common. If, however, we draw up a sea level mean pressure map (Fig. 5 ) over northern Europe for the nine days in the summer during which the air samples were taken, we find that there was a slow westerly air current coming in over Scandinavia with a ridge of high pressure extending towards N.E. and producing stable anticyclonic weather. In Finland, on the other hand, air came up from the south or southeast and there are indications of a feeble low pressure system over southern Finland. The corresponding CO,-chart shows a niinimuni over Sweden with much higher values over Finland (Fig. 6) . It is perhaps not inconceivable that the h g h summer time assimilation of CO, by vegetation was only partially compensated by relatively feeble downward transfer in the stable air over Sweden while more adequate compensation was possible over Finland through vertical transfer and through advection from the south.
CO, in different air masses
Sometimes it is possible to distinguish between airmasses by means of the CO,-values. In some cases we had a front just over Scandinavia during the time the air samples were taken and we can compare the CO, values on each side of the front. On 20th of September 1955 a warm front moved westward over Finland and the front was just over the Bothnian Sea at 1200 GMT. (Fig. 7. In a third case, 10th of August 1955 we have the front between continental and maritime air just over Finland and again the Finnish stations showed higher values except Kauhava, which is located on the maritime side of the front.
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These investigations will be continued and the results published in Tellus. W e plan to increase the number of stations in Scandinavia and during the Geophysical Year samples will be taken on Nordoya at Spitzbergen by the Swedish-Finnish-Swiss Expedition. It would be highly desirable if systematic CO, investigations could be carried out also in other countries during the Geophysical Year. The knowledge about the CO, concentration and the geographical distribution, the yearly and monthly variation and the whole CO, cycle in the nature is very incomplete and the only way to investigate this problem is to carry out sampling and analyses over a large area simultaneously and consider all the meteorological factors.
